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(54) ELECTROMAGNETIC WAVE ABSORBING SHIELD MATERIAL 

(57)Abstract:_ 

PROBLEM TO BE SOLVED: To provide an electromagnetic wave 
absorbing shield material as an electromagnetic wave absorbing 
material for microwave whose dielectric constant is larger than 
water and which is easily manufactured at a low cost. 
SOLUTION: An object 1 to be shielded is set so as not to be 
affected from outside electromagnetic wave, in an electromagnetic 
wave shield chamber which is formed by filling a carbon 
nanotube/water mixture 4. Carbon nanotubes are suspended in 
water for larger permittivity than water between a conductor 2 and 
a conductor 3. The carbon nanotubes may be manufactured when 
carbon dioxide is allowed to react with methane using a catalyst for 
fixing the carbon dioxide. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic wave absorption shielding material characterized by containing the large solid- 
state powder and large moisture of a dielectric constant. 

[Claim 2] The electromagnetic wave absorption shielding material according to claim 1 characterized by solid- 
state powder being a carbon nanotube. 

[Claim 3] The electromagnetic wave absorption shielding material according to claim 1 characterized by 
coming to suspend a carbon nanotube in water uniformly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the electromagnetic wave absorption shielding 
material applied to the shielding material of the electromagnetic wave of microwave etc. with respect to an 
electromagnetic wave shielding material. 
[0002] 

[Description of the Prior Art] EMI (electro magnetic interference) which the electromagnetic wave of a RF is 
emitted outside, or conducts, and affects a peripheral device by the pulse of the spectrum distribution of a 
broadband has been a problem from IC and LSI which are used for densification and the multi-functionalized 
computer. Although the sheet metal was spent on the case of electronic equipment before, plastic material 
comes to be used so much from fields, such as mass-production nature, a price, and a design, and 
electromagnetic wave disorder has been a problem. Therefore, a noise source is surrounded by shielding 
material, and shielding is given, in order to shut up in a fixed field or not to make the electromagnetic wave 
which is not made to emit an electromagnetic wave to the exterior, but is emitted from an external noise source 
invade. 

[0003] There are the approach of forming a conductive layer in the front face of plastics and the approach of 
mixing a conductive filler into plastics and using as electroconductive plastics as EMI shielding approach of 
plastic material. In the former, apply or spray and a front face is made to dry a conductive paint, for example, 
nickel, copper, silver/copper, silver, or graphite as a conductor layer on the surface of mold goods with the resin 
which is binders, such as acrylic and acrylic-urethane and urethane, or the conductive layer was created in the 
front face with metallizing, vacuum evaporationo, sputtering, plating, etc., and it carries out. In the latter, in 
order to give conductivity to the formation article itself, conductors, such as a metal ribbon, a flake (split), 
powder or metallizing DOGARASU, carbon black, and a carbon fiber, are mixed to plastics. 
[0004] On the other hand, (1) resistor, (2) dielectric disadvantage ingredient, (3) magnetism disadvantage 
ingredient, etc. are used as a charge of an electric-wave absorber to the electric wave with a wavelength of 
about lm or less called ultrahigh frequencies, such as the electric wave of a microwave range, i.e., a 
communication link, high-frequency heating, and a radar. Resistors are resistance wire and a resistance coat, an 
electric wave is made to absorb according to the high frequency current which flows to this, and there are some 
which have suitable resistance with the textiles by conductive fiber etc. There are carbon, carbon content 
urethane foam, graphite content styrene foam, etc. in a dielectric disadvantage ingredient. In this kind of 
absorber, in order to acquire a broadband property, it is made multilayer structure and attenuation near the front 
face is lessened, and attenuation is enlarged as it goes into the interior. A ferrite is one of the typical things of a 
magnetic disadvantage ingredient. The ferrite plate backed with the metal plate shows the absorption property 
that a comparatively large frequency may be covered. The frequency to adjust is decided by the quality of the 
material, and is in the range of about 0.3-1.5GHz. The thickness of an absorber is thin and almost all things are 
5-8mm regardless of a frequency. Moreover, the rubber ferrite which kneaded ferrite powder to rubber has 
flexibility, and can change an adjustment frequency with the mixing ratio of the ferrite to rubber. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the conventional electromagnetic wave absorption 
shielding material is constituted as mentioned above, conductive ingredients, such as a metal, are used for the 
EMI shielding approach of plastic material, and since the dielectric constant is small, in order to acquire 
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sufficient shielding effect, conductors, such as a metal, have the problem of being ineffective, if a very thick 
shielding material is not used. For example, it is ineffective, if the shelter 1-ed is not covered as the thick 
conductor 6 is also as shown in drawing 4 . Moreover, the above-mentioned resistor as a charge of an electric- 
wave absorber, a dielectric disadvantage ingredient, and a magnetic disadvantage ingredient take a man day to 
manufacture, and have the problem of becoming high in cost. 

[0006] It is water which can be used most efficiently, cheaply as an absorber of current and microwave, and 
practical on the other hand, and the specific inductive capacity is about 80. As shown in drawing 3 , there is the 
electric shielding approach of structure which was full of water between the conductor 2 and the conductor 3. 
However, water has the problem that specific gravity is large and handling is difficult. When the ingredient of a 
dielectric constant epsilon and thickness d is used, the capacitance C per unit volume is expressed with 
epsilon/d. Therefore, when the seal of approval of the electrical potential difference V is carried out to both 
ends, and the energy which an ingredient absorbs is set to valve flow coefficient2/2=epsilonV2/2d per unit area 
and it uses it as a shielding material, it size-comes and epsilon can be kicked, and equivalent energy can be 
absorbed even if the thickness of**** is thin. 

[0007] This invention is made in view of such a situation, can be manufactured cheaply and easily as an 
electromagnetic wave absorber of microwave, and aims at offering an electromagnetic wave absorption 
shielding material with a larger dielectric constant than water. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the electromagnetic wave 
absorption shielding material of this invention contains the large solid-state powder and large moisture of a 
dielectric constant. And the solid-state powder of the electromagnetic wave absorption shielding material of 
claim 2 is a carbon nanotube. Moreover, the electromagnetic wave absorption shielding material of claim 3 
suspends a carbon nanotube uniformly in water. 

[0009] Since the electromagnetic wave absorption shielding material of this invention is constituted as 
mentioned above, solid-state powder is made to contain moisture and water is made to suspend the carbon 
nanotube, using a carbon nanotube as solid-state powder, a dielectric constant becomes large compared with 
water. Therefore, since it can manufacture thinly rather than it forms the septum of shield room only with water, 
only the part can reduce installation space. Or the building envelope of shield room larger than before can be 
taken. And the amount which the thickness of the wall of the space into which the suspension of shield room is 
put becomes thin, and is used decreases, and handling becomes easy by mixing water with solid-state powder 
further. Moreover, a carbon nanotube can also be manufactured easily and can be used as an electromagnetic 
wave absorber of cheap microwave. 
[0010] 

[Embodiment of the Invention] One example of the electromagnetic wave absorption shielding material of this 
invention is explained referring to drawing 1 . Drawing 1 is drawing showing the cross-section structure of the 
shield room which used the electromagnetic wave absorption shielding material of this invention. This 
electromagnetic wave absorption shielding material consists of a carbon nanotube / water mixture 4 which made 
water suspend a carbon nanotube, in order to enlarge a dielectric constant compared with water. And the shield 
room shown in drawing 1 is the shield room which formed the wall filled up with above-mentioned carbon 
nanotube / water mixture 4 between the conductor 2 and the conductor 3, and stored the shelter 1-ed in the 
interior. The electromagnetic noise which comes flying from the outside is covered and absorbed by the septum, 
and does not trespass upon the interior. Or it will decrease remarkably and will invade. 

[001 1] The carbon nanotube used for a carbon nanotube / water mixture 4 is a multiplex tube which was able to 
pile up and do the carbon of the shape of GURAFITO of 2 - ten layers of numbers, a diameter is 2-50nm and 
die length is about 1-10 micrometers. The greatest description is that the both ends of each class are having 
structure closed like fullerene (groups including C60 or C70 generic name of a spherical shell-like carbon 
molecule). 

[0012] The carbon nanotube used by this invention can be created with the contact hydrogen reduction of a 
carbon dioxide, an arc discharge method, a laser evaporation method, etc. For example, when creating by the 
contact hydrogen reduction of a carbon dioxide, nickel, Co, Fe powder, or the catalyst that supported nickel, Co, 
and Fe to the silica is used, a carbon dioxide, hydrogen or a carbon dioxide, and methane are introduced from a 
reactor entry, and if reaction temperature is carried out before and after 500 degrees C and mixed gas is made to 
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react on a catalyst, a carbon nanotube deposits on a catalyst front face. A carbon dioxide, hydrogen or an above- 
mentioned carbon dioxide, and above-mentioned methane are made to react using a catalyst, and it is useful also 
to the promotion of carbon-dioxide reduction which fixes a carbon dioxide. 

[0013] The block diagram of the equipment which measured the shielding effect to drawing 2 is shown. The 
charge 7 of a test electromagnetic wave absorber is set and measured between the transmitting antenna 1 0 and a 
receiving antenna 1 1 using the measuring device which consists of the segnal oscillator (signal generator) 8 
made to generate an electromagnetic wave as a noise source, a receiver (a field intensity meter or spectrum 
analyzer) 1 3 for receiving the electromagnetic wave from a noise source, the transmitting antenna 1 0 and a 
receiving antenna 11, and attenuators (ATT) 9 and 12 for making an output and an input adjust. 
[0014] According to experimental data, the magnitude of attenuation of a microwave range increased 
remarkably by mixing water with a carbon nanotube as compared with the case of only water. For example, the 
magnitude of attenuation of the mixture of a carbon nanotube and water will be about several times the pure 
water with the concentration to moisture. If the mixture of a carbon nanotube and water is used as an absorber 
of an electromagnetic wave instead of water, the rate of absorbing power will increase from a part with a large 
dielectric constant, and water. Therefore, the thickness of a shielding material can be decreased sharply and 
installation space can be saved. Moreover, handling becomes easy by mixing water with solid-state powder. As 
mentioned above, a bigger shielding effect than the case where only water is used by sealing the high 
concentration suspension of a carbon nanotube/water into the wallplate of shield room is acquired. 
[0015] The electric-wave absorber which stretches the electric-wave anechoic chamber by which 
electromagnetic shielding was carried out in the magnitude of the room, a form, and a wall with the purpose of 
use, a frequency, etc. is decided. Many things of a microwave band are built from the former, and there are 
many things using the carbon system as an electric-wave absorber. The rubber carbon system wave absorber 
which mixed only carbon powder to chloroprene rubber and was used as the sheet with a thickness of 2mm, 
Although there are a thing which made the surface layer Yamagata depending on the case, and used the bottom 
layer as the ferrite tile, and a thing which bent the thin electric-wave absorption sheet and was made into the 
pyramid form using as multilayer structure what mixed carbon to foaming polystyrol since a broadband 
property is required If the electromagnetic wave absorption shielding material of this invention changes the 
shape of surface type of the wall surface which it is only having suspended the carbon nanotube and puts this 
absorption shielding material into water, a shielding material will be formed along with it. Therefore, there is 
also no need of forming a sheet in a crest configuration like before, and an electric-wave absorptive barrier can 
be made cheaply easily, without applying a manufacture man day. 

[0016] In the above-mentioned example, although shield room was explained, it is applicable similarly about 
electric shielding of electronic equipment. It can prevent that can replace plastic material and a sheet metal, can 
use for the case of electronic equipment, and the electromagnetic wave of a RF is emitted outside from 
electronic equipment from making the electromagnetic wave which is reduced sharply and emitted from an 
external noise source invade. 
[0017] 

[Effect of the Invention] Since the electromagnetic wave absorption shielding material of this invention is 
constituted as mentioned above, makes water suspend a carbon nanotube and enlarges the dielectric constant 
compared with water, it can make thickness of an electric shielding wall thin conventionally, and can make 
effective space large. Furthermore, since it can manufacture easily only by mixing water with solid-state 
powder, handling becomes easy. Moreover, since a carbon nanotube can be manufactured to carbon-dioxide 
fixed reaction time, reduction of a carbon dioxide can also be performed to coincidence. Therefore, it can use as 
an outstanding electromagnetic wave absorber to the cheap microwave of a high dielectric constant. 
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[Drawing 1] 




[Drawing 2] 
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